Fast detection of single nucleotide polymorphisms (SNPs) by primer elongation with monitoring of supercritical-angle fluorescence.
We describe the rapid detection of single nucleotide polymorphisms (SNPs) by real-time observation of primer elongation. The enzymatic elongation of surface-bound primers is monitored by detecting the increase of surface-bound fluorescence caused by the incorporation of Cy5-labelled deoxycytidine 5'-triphosphate residues (Cy5-dCTPs) into the corresponding strand. In order to discriminate against the fluorescence from unbound Cy5-dCTPs, the detection volume was restricted to the surface by collecting supercritical-angle fluorescence. The efficiency of enzymatic double-stranded DNA synthesis is governed by the complementarity of the primer and template. An SNP in the sequence of the primer obstructs its elongation increasingly with decreased distance of the mismatch to the 3' end of the primer. By real-time fluorescence detection during primer elongation, SNPs can be detected within a few minutes, which is significantly faster than in experiments where the fluorescence is measured after completion of the reaction. We demonstrate the efficiency of the method by detecting an SNP in the ErbB2 gene that is involved in causing a higher risk of breast cancer.